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sitions that the tangential velocity and the temperature-variation vanish at the Avails. In discussing the solution, Kirchhoff takes the case in which the dimensions of the tube are such that the immediate effects of the dissipative forces are confined to a relatively thin stratum in the neighbourhood of the walls. In the present application interest attaches rather to the opposite extreme, viz. when the diameter is so small that the frictional layer pretty well fills the tube. Nothing practically is lost by another simplification which it is convenient to make (following Kirchhoff)— that the velocity of propagation of viscous and thermal effects is negligible in comparison with that of sound.
One result of the investigation may be foreseen. When the diameter of the tube is very small, the conduction of heat from the centre to the circumference of the column of air becomes more and more free. In the limit the temperature of the solid walls controls that of the included gas, and the expansions and rarefactions take place isothermally. Under these circumstances there is no dissipation due to conduction, and everything is the same as if no heat were developed at all. Consequently the coefficient of heat-conduction will not appear in the result, which will involve, moreover, the Newtonian value of the velocity of sound (6) and not that of Laplace '(a}.
Starting from Kirchhoff's formulae, we find as the value of 7c2 applicable when the diameter (2r) is very small,
fjf being the kinematic coefficient of viscosity.    The wave propagated into the channels is thus proportional to
where
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7 being the ratio of the specific heats, equal to T4L In the derivation of (10), wr2/(8v), v being the thermornetric coefficient of conductivity, is assumed to be small.
To take a numerical example, suppose that the pitch is 256 (middle c of the scale), so that w = 27rx256. The value of // for air is 16 C.G.S. (Maxwell), and that of v is '256. If we take r-=-^^ centim., we find nr-/8v equal to about y^. If r were 10 times as great, the approximation would perhaps still be sufficient,
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